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PCOC FILTERED RADIONUCLIDES (NON-ACTINIDES), UHSU 
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GROUNDWATER (SECOND QUARTER 1991 - FOURTH QUARTER 
1992) 
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LIST OF ACRONYMS 

"C 
%R 
PCiL  
C l g k  

pCi/yr 
Pm 
1,l -DCE 
1,1,1 -TCA 
1,2-DCA 
1,2-DCE 
ac-ft 
AEC 
AET 
Ag 
AGL - AGS 
A1 
ALARA 
Am 
Am-24 1 

AmO, 
ANOVA 
ANOVA 
AOC 
AR 
ARARs 
As 
ASTM 
ATD 
atm-m3/mol e 
Ba 
BCF 
Be 
BEHP 
BGS 

Am,(CO,), 

\ 

degrees Celsius 
percent recovery 
microcuries per liter 
micrograms per kilogram 
micrograms per liter 
microcuries per year 
micrometers 
1,l -dichloroethene 
1,1,1 -trichloroethane 
1,2-dichlorethane 
1,2-dichloroethene 
acre feet 
Atomic Energy Commission 
actual evapotranspiration 
silver 
above ground level 
above ground surface 
aluminum 
as low as reasonably achievable 
americium 
americium-24 1 
americium carbonate 
americium dioxide 
Analysis of Variance 
Analysis of Variance 
Area of Concern 
activity ratio 
applicable or relevant and appropriate requirements 
arsenic 
American Society for Testing and Materials 
At 'time of drilling 
Atmosphere-cubic meter per mole 
barium 
bioconcentration factor 
beryllium 
bis(2-ethylhexy1)phthalate 
below ground surface 

~ 
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BH 
BNA 

BSL 
BW 
c/f 
Ca 
CAS 

Bq 

CCI, 
Cd 
CDH 
CDPHE 
Ce 
CEARP 
CEC 
CEDE 
CERCLA 

cfm 
CHC 
CHCl, 
Ci 
Cis-l,2-DCE 
CLP 
cm 
c m h r  
cm/s 
cm3 
CME 
CMSFS 
c o  
COC 
COI 
CPm 
Cr 
Cr VI 
CRDL 
CRQL 
cs 
CS- 134 
CS-137 
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borehole 
base neutral acid extractable 
Becquerel 
Background Screening Level 
body weight 
coarse fine limit 
calcium 
Chemical Abstract Services 
carbon tetrachloride 
cadmium 
Colorado Department of Health 
Colorado Department of Public Health and Environment 
cesium 
Comprehensive Environmental Assessment & Response Program 
cation exchange capacity 
committed effective dose equivalent 
Comprehensive Environmental Response, Compensation, and Liability 
Act 
cubic feet per minute 
chlorinated hydrocarbon 
chloroform 
curies 
cis-l,2-dichloroethene 
Contract Laboratory Program 
centimeter 
centimeters per hour 
centimeters per second 
cubic centimeter 
Central Mine Equipment 
Corrective Measures StudylFeasibility Study 
cobalt 
chemical of concern 
chemicals of interest 
counts per minute 
chromium 
chromium hexavalent 
contract required detection limit 
contract required quantitation limit 
clay stone 
cesium-34 
cesium- 1 3 7 

xvi 



CSM 
csu 
CT 
c u  
c u  
CUHP 
DCG 
DCN 
DFlO qualifier 
DFSO qualifier 
DMR 
DNAPL 
DO 
DOE 
dpmk 
DQO 
DRCOG 
DW 
ECAO 
ED 
EDE 
EE 
EF 
EG&G 
EIS 
EM 
EMC 
EMD 
EPA 
ER 
ERA 
ERDA 
ERM 
ET 
FDM 
Fe 

FID 
FIDLER 
FS 
FSP 

- 

f, 

conceptual site model 
Colorado State University 
central tendency 
copper 
copper 
Colorado Urban Hydrograph Procedure 
Derived Concentration Guide 
document change notice 
lox dilution 
50x dilution 
document modification request 
dense non-aqueous phase liquid 
dissolved oxygen 
Department of Energy 
disintegrations per minute per gram 
Data Quality Objective 
Denver-Regional Council of Governments 
dry weight 
Environmental Criteria and Assessment Office 
exposure duration 
effective dose equivalent 
Environmental Evaluation 
exposure frequency 
EG&G Rocky Flats, Inc. 
Environmental Impact Statement 
electromagnetics 
event mean concentrations 
Environmental Management Department 
Environmental Protection Agency 
Environmental Restoration 
Environmental Risk Assessment 
Energy Research and Development Administration 
Environmental Restoration Management 
evapotranspiration 
Fugitive Dust Model 
iron 
fractional uptake 
flame ionization detectors 
field instrument for the detection of low-energy radiation 
feasibility study 
field sampling plan 
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ft2/min 
FWHM 
FWS 
gA 
g/cm3 
g/s 
g 
GC/MS 
GI 
GIs  

gpm 
GPMPP 
GPR 
GRRASP 
GSSI 
GUI 

HASL 
HEPA 

HHRA 
HI 
HPGe 
HQ 
HRR 
HSA 
HSL 
HSPF 
HSU 
IA 
IAG 
ICRP 
ID 
IDL 
IEUBK 
IHSS 
IMARA 
IR 
K 
K 

gPafp  

GY 

Hg 

square feet per minute 
full width half maximum 
U.S. Fish and Wildlife Service 
grams per liter 
gram per cubic centimeter 
grams per second 
grams 
gas chromatographylmass spectrometry 
gastrointestinal 
geographical information system 
gallons per day per square foot 
gallons per minute 
Groundwater Protection and Monitoring Program Plan 
ground-penetrating radar 
General Radiochemistry and Routine Analytical Services Protocol 
Geophysical Survey Systems, Inc. 
Graphical User Interface 
gray 
Health and Safety Laboratory 
High Efficiency Particulate Air 
mercury 
Human Health Risk Assessment 
hazard index 
high purity germanium 
Hazard Quotient 
Historical Release Report 
hollow-stem auger 
Hazardous Substances List 
Hydrologic Simulation Program in Fortran 
hydrostratigraphic unit 
Industrial Area 
Interagency Agreement 
International Commission on Radiological Protection 
inside diameter 
instrument detection limit 
Integrated Exposure Uptake Biokinetic 
Individual Hazardous Substance Site 
Interim MeasuresIInterim Remedial Action 
intake rate 
potassium 
hydraulic conductivity 

- 
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- 

K,  

kg 
Ka 

km2 
LCS 
LF 
LHSU 
Li 
LNAPL 
LOAEL 
LR 
mls 
m 
m2 
m2/g 
mCi 
MDA 
MDL 
ME 
megA 
mg 
m g k  

Mg 
MKV 
mm 
Mn 
Mo 
mrem 
MSA 
MSE 
Mw 
Na 
NA 
NAAQS 
NAPL 
NCP 
NCRP 
ND 
NE 
NE 

Cretaceous Laramie formation 
Cretaceous Arapahoe formation 
kilogram 
square kilometer 
laboratory control samples 
lateral flow 
lower hydrostratigraphic unit 
lithium 
light non-aqueous phase liquid 
lowest-observed-adverse-effect level 
laboratory replicate 
meters per second 
meter 
square meter 
square meters per gram 
microcurie 
minimal detectable activity 
method detection limit 
matrix effect 
milliequivalents per liter 
milligram 
milligrams per kilogram 
milligrams per liter 
magnesium 
Mean Kriging Variance 
millimeters 
manganese 
molybdenum 
millirem 
Method of Standard Addition 
mean square error 
monitoring well 
sodium 
not applicable 
National Ambient Air Quality Standards 
Non-aqueous phase liquid 
National Contingency Plan 
National Council on Radiation Protection and Measurements 
not definitive 
northeast 
not encountered 
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Ni 
NI 
nm 
NO2 
NO3 
NOAEL 
NP 
NPDES 
OB 
OD 
OH 
ou 
OVM 
PA 
PAH 
PARCC 

Pb 
PC 
PCB 
PCE 
PCf 
pCi/m3 
pCi/ml 
pCi/g 
pCiA 
PCOC 
PERC 
PID 

Po 

PPm 

PRG 
PTFE 
Pu  
P~-239/240 
Pu-239 
PVC 
PW 

PMIO 

PPb 

PQL 

nickel 
not installed 
nanometer 
nitrite 
nitrate 
no-observed-adverse-effect level 
non-plastic 
National Pollutant Discharge Elimination System 
observation well 
outside diameter 
hydroxide ion 
Operable Unit 
organic vapor monitor 
protected area 
polynuclear aromatic hydrocarbon 
precision, accuracy, representativeness, completeness, and 
com parabi 1 i ty 
lead 
permeability constant 
polychlorinated biphenyl 
tetrachloroethylene 
pounds per cubic foot 
picocuries per cubic meter 
picocuries per milliliter 
picocuries per gram 
picocuries per liter 
potential chemicals of concern 
perchloroethylene 
photoionization detector 
particle matter less than or equal to 10 micrometers in diameter 
polonium 
parts per billion 
parts per million 
practical quantitation limit 
preliminary remediation goal 
polyethylene tetrafluoride 
Plutonium 
plutonium-239,240 
plutonium-239 
polyvinyl chloride 
pumping well 
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l -  

QA/Qc 
QAA 
Qal 

Qc 
QC 
Qrf 

QAPP 

R 
Ra 
Ra-226 
Ra-228 
RAAMP 
RAD screen 
RAD 
RAO 
RBC 
RBWP 
RCRA 
RDL 
RFA 
RfC 
RfD 
RFEDS 
WETS 
RF1iR.I 
RFP 
RI 
RME 
RNS 
ROD 
RPD 
SA 
SAFER 
SAP 
Sb 
SB 
scs 
Se 
Se 
SE 
SEAM 

quality assurance/quality control 
Quality Assurance Addendum 
valley f i l l  alluvium 
Quality Assurance Project Plan 
colluvium 
quality control 
Rocky Flats Alluvium 
radius of influence 
radium 
radium-226 
radium-228 
Radiological Ambient Air Monitoring Program 
radiological screen 
radiological 
Remedial Action Objectives 
risk-based concentrations 
Revised Bedrock Work Plan 
Resource Conservation and Recovery Act 
required detection limit 
Rocky Flats Alluvium - 
Reference Air Concentration 
Reference Dose 
Rocky Flats Environmental Database System 
Rocky Flats Environmental Technology Site 
RCRA Facility InvestigationRemedial Investigation 
Rocky Flats Plant 
remedial investigation 
reasonable maximum exposure 
rinsate blank results 
Record of Decision 
relative percent difference 
Sample Management 
Streamlined Approach for Environmental Restoration 
sampling and analysis plan 
antimony 
source borehole 
Soil Conservation Service 
selenium 
selenium 
southeast 
Superfund Exposure Assessment Manual 
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SED 
SERA 
SF 
Si 
SID 
SIR 
SIR 
SLTST 
SM 
Sn 
SOP 

I sow 

I Sr 
Sr-89,90 
ss 

I s v  

~ SQL 
I 

SVE 
svoc 
SWL 
SWMS 
SWMU 
TAL 
TCE 
TCL 
TD 
TDR 
TDS 
TEDE 
Th 
TIC 
TM 
TOC 
TFH 
TR 
TRC 
TS 
TSP 
TSS 
U 
U-234 

Sediment Sampling Location 
Superfund Amendments and Reauthorization 
slope factor 
silicon 
South Interceptor Ditch 
Subsurface Interface Ratio 
Subsurface Interface Radar 
siltstone 
sample management 
tin 
Standard Operating Procedure 
Statement of Work 
sample quantitation limit 
strontium 
Strontium-89,90 
sandstone 
sievert 
soil vapor extraction 
semivolatile organic compound 
sample 
Soil Water Monitoring System 
Solid Waste Management Unit 
target analyte list 
trichloroethene 
Target Compound List 
total depth 
time domain reflectometry 
total dissolved solids 
total effective dose equivalent 
thorium 
tentatively identified compound 
Technical Memorandum 
total organic carbon 
total petroleum hydrocarbon 
trench 
total residual chlorine 
tension sampler 
total suspended particulate 
total suspended solids 
uranium 
uranium-234 

- 
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U-23 5 
U-238 
UCL 
UDFCD 
UHSU 
USCS 
USDA 
USLE 
UTL 
V 
VF 
voc 
VVDM 
WARP 
WQPL 
ww 
wwc 
WWTP 
z 
Zn 
ZTS 
ZTS - 

uranium-23 5 
uranium-23 8 
upper confidence limit 
Urban Drainage and Flood Control District 
upper hydrostratigraphic unit 
Unified Soil Classification System 
United States Department of Agriculture 
Universal' Soil Loss Equation 
upper tolerance limit of the background data 
vanadium 
volatilization factor 
volatile organic compound 
Ventilated Valley Dispersion Model 
Well Abandonment and Replacement Program 
Water Quality Parameter List 
wet weight 
Woodward-Clyde Consultants 
Waste Water Treatment Plant 
zinc 
zinc 
zero tension samplers 
sero tension samplers 
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AN A LYTE ABBREVIATIONS 

ORGANIC COMPOUNDS 
. .  . 

-.. ... 

. .  

. .  

LABORATORY QUALIFIERS VALIDATION CODES 

A = RESULT ACCEPTED WITH QUALIFICATIONS 

JA = RESULT ACCEPTED, BUT WAS ESTIMATED 

J = ESTIMATED RESULT DUE TO OUTSIDE HOLDING 
TIME, IMPROPERLY PRESERVED, QUALIN CONTROL 
PARAMETER OUTSIDE CONTROL LIMIT 

1 , 1 , 1,2-PCA 
lI1,2,2-PCA 
1 , 1 , 1 -TCA 
1,l-DCA 
1,l -DCE 
1.2-DCA 
1,2-DCE 
BZEHP 
BRDCLM 

C H,-CH, 

CHCl 
CH,d 
CH,CI?CI VINYL CHLORIDE 
cis- 1.2-DCE cis- 1.2-DICHLOROETHENE 

C,Hl?O 

cb, 

1.1,1.2-TETRACHLOROETHANE 
lI1,2,2-TETRACHLOROETHANE 
1 , 1 ,l -TRICHLOROETHANE 
1,l -DICHLOROETHANE 
1, l  -DICHLOROETHENE 
1,2-DICHLOROETHANE 
1.2-DICHLOROETHENE 
bis (2 - ETHYLH ExYL) PHTHAIATE 
BROMODICHLOROMETHANE 
ACETONE 
TOLUENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
METHYLENE CHLORIDE 

B = ORGANICS (VOLATILES, SEMIVOLATILES, PESTICIDES/PCBs) INDICATES 
CHEMICAL WAS IN BOTH THE SAMPLE AND ASSOCIATED METHOD BLANK 

B = INORGANICS (METALS & OTHER INORGANICS) DETECTED CONCENTRATION 
WAS LESS THAN CRDL AND ABOVE IDL 

EXCEEDED THE MINIMAL DETECTABLE ACTIVITY (MDA) 
B = RADIONUCLIDES - THE A C T M M  IN THE METHOD BLANK 

C = PESTICIDE RESULT WHERE IDENTIFICATION WAS CONFIRMED BY GC/MS 

C = RADIONUCLIDES - INDICATES ELOIATED TDS 

D = ORGANICS - ANALYSIS WAS PERFORMED AT A DILUTION 

E = ORGANICS - CHEMICAL EXCEEDS CALIBRATION RANGE OF THE INSTRUMENT 

N = WILL NOT BE VALIDATED 

R = REJECTED RESULT 

V = VAUD RESULT 

Y = ANALYTICAL RESULTS IN VALIDATION PROCESS 

DNBP 
DNOP 
M EK 
MlBK 
MNBK 
PCE 
TCE 

di-n-BUML PHTHALATE 
di-n-OCTYL PHTHALATE 
2-BUTANONE 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACH LO ROETHEN E 
TRICHLOROETHENE 

Z = VALIDATION WAS NOT REQUESTED OR PERFORMED 
E = INORGANICS - REPORTED VALUE IS ESTIMATED DUE TO 

INTERFERENCE OTHER ABBREVIATIONS 

DISSOLVED (FILTERED SAMPLE) . 
TOTAL (UNFILTERED SAMPLE) 
DUPLICATE FIELD DUPLICATE) 
PEST~ciDESJPCBs 

SVOCS) SEMIVOLATILE ORGANIC COMPOUNDS 
FILTERED 

F = ALPHA SPECTROMETRY - FWHM EXCEEDED ACCEPTANCE LIMITS 

G = INORGANICS - NATIVE ANALVE >4x SPIKE ADDED 

I = INTERFERENCE METALS 
J = ORGANICS - POSITNELY IDENTIFIED BELOW SQL - RESULT 

IS ESTIMATED 
UNFILTERED 
UNFILTERED RADIONUCLIDES 
VOLATILE ORGANIC COMPOUNDS 

ALU MI NUM 
ARSENIC 
BARIUM 
BERYLIUM 
CALCl U M 
CADMIUM 
COBALT 
CHROMIUM 
COPPER 
MERCURY 
LITHIUM 
MAGNESIUM 
MANGANESE 
SODIUM 
NICKEL 
LEAD 
ANTIMONY 
SELENIUM 
SILICON 
n N  
STRONTIUM 
THALLIUM 
VANADIUM 
ZINC 

AI 
As 
Bo 
Be 
c o  
cd 
co 
Cr 
cu 
Hg 
Li 
Mg 
Mn 
No 
Ni  
Pb 
Sb 
Se 
Si 
Sn 
Sr 
n 
v 
Zn 

J = INORGANICS & RADIONUCLIDES - ESTIMATED QUANTIFICATION 

N = METALS - SPIKE RECOVERIES IN THE MATRIX SPIKE SAMPLE 
DID NOT MEET ADVISORY LIMITS 

POTENTIAL CHEMICAL OF CONCERN 
CONTRACT REQUIRED DETECTION LIMIT 
CONTRACT REQUIRED QUANTITATION LIMIT 
SAMPLE QUANTITATION LIMIT 
INSTRUMENT DETECTION LIMIT 
TENTATIVELY IDENTIFIED COMPOUNDS 
QUALIM CONTROL 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY 

S = METALS - THE REPORTED .VALUE WAS DETERMINED BY 
THE METHOD OF STANDARD ADDITION (MSA) 

U = ALL ANALYSES - ANALYZED CHEMICAL WAS NOT DETECTED 

W = METALS - POST DIGESTION SPIKE DID NOT MEET CONTROL LIMITS 
INORGANIC PARAMETERS 

ALK os COCO, 
HCO, os COCO, 
CI CHLORIDE 

ALKALINITY AS CALCIUM CARBONATE 
BICARBONATE AS CALCIUM CARBONATE 

X = INORGANICS - DETECTION LIMIT RAISED, MATRIX INTERFERENCE 

X = GRRASP - RESULT BY CALCULATION 

X = OPEN AND DEFINED BY LABORATORY 

Y = ORGANICS - INDISTINGUISHABLE ISOMER IN TIC 

Y = RADIONUCLIDES - CHEMICAL YIELD EXCEEDED ACCEPTANCE LIMITS 

* = ORGANICS - OUTSIDE CONTACT REQUIRED QC LIMITS 

* = METALS - MATRIX DUPLICATE ANALYSIS DID NOT MEET ADVISORY LIMITS 

B-RV = BLANK CONTAMINATION-REAL VALUE: ARBITRARY CODE ASSIGNED TO ORGANIC 
B-QUALIFIED. NON-VALIDATED CHEMICALS THAT WERE DEEMED PRESENT IN THE 
ENVIRONMENTAL SAMPLE (i.e. NOT ATTRIBUTABLE TO LAB CONTAMINATION) 

UV = CHEMICAL NOT DETECTED; VALID RESULT. e.g., 0.2UV INDICATES CHEMICAL NOT 
DETECTED AT CONCENTRATION ABOVE THE DETECTION LIMIT OF 0.2 PPB: W DATA 
USED TO FACILITATE ISOCONCENTRATION MAP INTERPRETATION ONLY. 

CN 
DOC 
F 
;o&/N,o* 

3 
0-PO, 
P 

TOC 
TSS 

CYANIDE ~ 

DISSOLVED ORGANIC CARBON 
FLUORIDE 
NITRATE/NITRITE 
OIL AND GREASE 
ORTHOPHOSPHATE 
PHOSPHOROUS 
SULFATE 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

RAD1 ON UCLl DES _ _ _ ~  

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado Am-241 
cs- 1 3 7  
Gr-A 
Gr-B 
P ~ - 2 3 9 / 2 4 0  
Ra-226 
Ro-228 
Sr-89.90 
U-233/234 
U-235 
u-238 

AMERICIUM-241 
CESIUM- 137 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239/240 
RADIUM-226 
RADIUM-228 
STRONTIUM -89.90 
URANIUM-233/234 
URANIUM - 235' 
URANIUM - 2 3 8  

OPERABLE UNIT NO. 2 ,  

PHASE II RFI/RI REPORT ? 
I 
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-.. VALIDATION CODES 
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PESTICIDES/PCBS 
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PCE = POLYCHLORINATED BIPHENYL 
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BEDROCK SYMBOLS WATER LEVEL AND LOCATION SYMBOLS SOIL SYMBOLS 

WELL-GRADED GRAVELS. GRAVEL-SAND 
MIXTURES, LITTLE OR NO FINES 

POORLY-GRADED GRAVELS GRAVEL-SAND 
MIXTURES, UTTLE OR NO FINES 

SILTY GRAVELS. GRAVEL-SAND-SILT 
MIXTURES 

5/92 - MEASURED HIGH WATER LEVEL AND DATE 

Q ~ N ~ T ~ A L  WATER AT TIME OF DRILLING - 

GW 
SANDSTONE 

0 ALLUVIAL/COLLUVIAL MONITORING WELL LOCATION 

BEDROCK MONITORING WELL LOCATION 

0 SOURCE BOREHOLE LOCATION' I 

@ SOURCE BOREHOLE AND MONITORING WELL LOCATION 

09991 LOCATION NUMBER. LAST 2 DIGITS INDICATE 
YEAR IN WHICH LOCATION W&S DRILLED 

GP 

GM 

GC 

sw 

SP 

SM 

sc 

ML 

4 

CL 

CH 

? b ?  

? O ?  

SILTY SANDSTONE 

. . , . . . . . . . . . . . . . . 

. . . . . . . . , Fj - - -  - -  CLAYEY SANDSTONE 
- -  - - -  . . .  . . .  . . . . . . . . . 

CLAYEY GRAVELS. GRAVEL-SAND-CLAY 
MIXTURES 

WELL-GRADED SANDS. GRAVELLY SANDS. 
L I l lU  OR NO flNES 

POORLY-GRADED SANDS. GRAVELLY SANDS. 
L l l lLE OR NO flNES 

S lLM SANDS. SAND-SILT MIXTURES 

GROUNDWATER ANALME DATA 

CLAYEY SILTSTONE 
0 CCI, 

CHCI, 

TCE 

A PCE 

0 TOTAL Xylenes 

0 TOTAL VOCs 

CARBON TETRACHLORIDE 

CHLOROFORM 

TRICHLOROETHENE 

TETRACHLOROETHENE 

CLAYEY SANDS. SAND-CLAY MIXTURES 

i-1 - -*-Le-- k<-ii- .+..+ SILTY CLAYSTONE 
-,.-,.-,.- INORGANIC SILTS AND VERY RNE WDS 

ROCK FLOUR SILTY OR CLAYEY RNE SAkDS 
OR CLAYEY SILTS WITH SUGHT PLPsnclTy 

CONCENTRATION: (ug/Kg) 

LINE CONNECTING CONCENTRATION VALUES AT SAMPLE 
POINTS ABOVE WATER LEVEL AT THE TIME OF DRILLING. 
INFERRED WHERE LIMITED DATA EXISTS. 

LINE CONNECTING CONCENTRATION VALUES AT SAMPLE 
POINTS BELOW ,WATER LEVEL AT THE TIME OF DRILLING. . 
INFERRED WHERE LIMITED DATA EXISTS. 

INFERRED GEOLOGICAL CONTACT 

280 

INORGANIC CLAYS OF LOW TO MEDIUM Pusnciw GRAVELLY CLAYS, SANDY CLAYS, 
SILTY CLAtS. LEAN CLAYS 

CALICHE 

INORGANIC CLAYS OR HIGH PLPsncrw. 
FAT CLAYS NO RECOVERY OR SAMPLED I I  INTERVAL NOT LOGGED 

UST OF CROSS-SECTION UNITS 
Qrf - ROCKY FLATS ALLMUM 

Qc- COLLuvluu 

K O -  ARAPAHOE FORMATION 

K O (  NO. 1 ) - ARAPAHOE FORMAnCf4 NO. 1 SANDSTONE 

KO/KI - ARAPAHOE OR WIE FORMATION 

Kl(SS) - URAMIE FORMATION SANDSTONE 

I 

I 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT N0.2 
PHASE I1 RFI/RI REPORT 

SOURCE BOREHOLE 
CROSS-SECTION LEGEND 

APRIL 1995 FIGURE 4.3-1 



-N- EXPLANATION 

0 SITE INDMDUAL LOCATION HAZARDOUS SUBSTANCE 

- OU-2 BOUNDARY 

SOURCE AREA BOUNDARIES 

~ 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT N0.2 
PHASE II RFI/RI REPORT 

SOURCE AREA BOUNDARIES 

APRIL 1995 

W2RI820 1=1m 
FIGURE 4.3-2 



. -- SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. , 

FXPLANATION 
I 09491 0 SOURCE BOREHOLE LOCATWN 

00591A 0 W O O N  MONITORING WELL 

00291 BEDROCK MONITORING WEU L m n o N  

00891 0 A L L W  MONlTORiNG WELL LOCATION 

06691 @ DEPENDING ON KUMAL OR BEDROCK SCREENED INTERVAL 
SOURCE BOREHOLE/YONlTORINC WELL LOCAllON OPEN OR FILLED 

NON-SOURCE BOREHOLE/MONlTORING WELL LOC%TON OPEN OR 831 5289 A FILLED DEPENDING ON ALLW OR BEDROCK SCREENED INTERVAL 

0 OBSERVATION OR WMPINC wo1 LOCATION . 

FXPLANATION 

2-8 I 0869 1 - I 
LmnoN 

WPLE W Y T E  AHKmCONCENTRC;IION 
INTERVAL (ug/b). OUAlJMRS. 

(It) AND VAUMTKW( COES 
VOTE: 

ALL ANALME CONCENTRATIONS ARE REPORTED 
IN ug/kg (parts per billion). ANALYTE ABBRNlATlON 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.2-1. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT N0.2 
PHASE II RFI/RI REPORT 

TOLUENE 
903 PAD SOURCE AREA 

WESTERN PORTION 4 UBSURFACE SOIL 2 
FIGURE 4.3-3 APRIL 199! 

I ou2RH3, 1-2 



i 

EXPLANATION 
09491 0 SOURCE BOREHOLE LOCATION I I 

0 1 19 1A 0 ABANDON MONITORING WEU 

00291 EDROCK MONITORING WELL LOCATION 

00891 0 ALLW MONITORING wm LocmoN 

I 

SOURCE BOREHOLE/MONITORINC WELL LOCATION OPEN OR FILLED 
06691 @l DEPENDING ON A L L W  OR BEDROCK SCREENED INTERVAL 

NON-SOURCE BOREHOLE/MONITORINC WELL LOCATION OPEN OR 
33 15289 A FILLED DEPENDING ON ALUMAL OR BEDROCK SCREENED INTERVAL 

20791 0 OBSERVATION OR WMPING WELL LOCATION 

wrnw DATA PRESENTED ON SUPPLEMENTAL SHED 

I 

I N D M D W  HAZARDOUS SUBSTANCE Sm LOCATION 

10.3-10.5 MFhYLENE CHLORIDE 5.ooEtOOBJ.l4 
10.5-10.7 ACETONE 
10.5-10.7 CCL4 l.oo(toau, 
10.5-10.7 CmxJ 2.ooEtoau, 
14.8-15 ACETONE 
14.8-15 c a 4  5.9MtOl.4 

1.MEtOlBJcl 

5.30EtOlBM 

1.4oEto2.4 
6.WHtOIBJcl I 3.OoEtDlJA 

14.8-15 19.8-20 ACETONE CHCU 

19.8-20 I CCL4 
19.8-20 IYElHYlDC CHLORIDE 16.00Et00aW 

EXPLANATION 

2-8 I I 

W P L E  ANMm ANKMECONcWlRAnoN 

(It) AND VAUMllON COOS 
INTERVAL (+l/W. LAE QuAumRs. 

NOTE: 
ALL ANALME CONCENTRATIONS ARE REPORTED 
IN ug/kg (ports per billion). ANALYTE ABBREVlATlONS 
LAB QUALIFIERS. AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.2-1. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Slte 

Golden. Colorado 

OPERABLE UNIT N0.2 
PHASE II RFI/RI REPORT 

VOLATILE ORGANIC COMPOUNDS 
903 PAD SOURCE AREA 

(WESTERN PORTION) 
(SHEET 1 OF 2) 

SUBSURFACE SOILS 

FIGURE 4.3-4 APRIL 1995 

OU2R1539 1-2Dl 
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ALL LOCATIONS SHOWN ON THIS MAP 
WERE SAMPLED. RESULTS ARE SHOWN 
ONLY WHERE CHEMICALS WERE DETECTED.. 

EXPLANATION 

08691 -LOCATI~N 

2-8 I I 

SAMPLE ANALYE AMu.YTfcoHcD(TRAIIoN 

AND WMTK)N CooES 
INTERVAL (U)/W. l.A8 QwJnERS. 

(11) 
r(0TE: 

ALL ANALYTE CONCENTRATIONS ARE REPORTED 
IN ug/kg (parts per billion). ANALME ABBREMATION! 
LAB QUALIFIERS. AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.2-1. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT N0.2 
PHASE II RFI/RI REPORT 

VOLATILE ORGANIC COMPOUNDS 
903 PAD SOURCE AREA 

(WESTERN PORTION) 
(SHEET 2 OF 2 )  

SUBSURFACE SO1 LS 

FIGURE 4.3-4 APRIL 1995 
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BH2287 t 

ONLY WHERE- CHEMICALS WERE DETECTED. -. 

I 

I 

EXPLANATION I 
09491 0 SOURCE BOREHOLE L w n o N  I 

SOURCE BOREHOLE/MONITORINC wEu L m n O N  06691 @ OPEN OR FILLED DEPENDINC ON ALLUVW: OR 
BEDROCK SCREEN INTERVAL 

11 1 4 I N D M D W  SITE LOCATlON MZARDOUS SUBSTANCE 

EXPLANATION 

08691 - LOCAnoN m SAMPLE ANKm ANKYlEcowcD(TRATK*I 

INTERVAL (WW. UB OUAURERS. 
(It) AND VAUMTION CODES 

NOTE: 
ALL ANALYrE CONCENTRATIONS ARE REPORTED 
IN ug/kg (parts per billion). M Y T E  ABBRWTIONS 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.2-1. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT N0 .2  
PHASE I1 RFI/RI REPORT 

SEMIVOLATILE ORGANIC COMPOUNDS 
903 PAD SOURCE AREA 

WESTERN PORTION 6 UBSURFACE SOIL 1 
FIGURE 4.3-5 APRIL 1995 
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EXPlANATlON 
09491 0 SOURCE BOREHOLE L m n o N  

06691 0 SOURCE BOREHOLE MONITORING WELL LOCbnON 
FOR A U W  SCR&NEO INTERVAL 

06691 @ SOURCE BOREHOLE/MONITORING WELL LOCATION 
FOR BEDROCK SCREENED INTERVAL . 

NOTE: 
ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 1 

FXPLANATION 

08691 - LOCA~ON m SAMPLE ANKm ANM.mcoNmlRAm 

INTERVAL (ug/kd. UB QUAUFIERS. 
(11) AND V A L I M M  CooES 

VOTE: 
M E  CONCENTRATIONS ARE REPORTED 

ALL IN ug/ Y g (parts per billion). ANALYTE ABBREVIATIONS 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.2-1. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT N0.2 
PHASE I1 RFI/RI REPORT 

PESTICIDES PCBs 

WESTERN PORTION 
903 PAD SOU R CE AREA L UBSURFACE SOIL 2 

FIGURE 4.3-6 APRIL 1995 
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I EXPLANATION 

07391 0 SOURCE BOREHOLE/MONITDRINC WELL KCATION 
FOR ALLWlAL SCREENEO INTERVAL 

sourn BOREHOE/YONITORINC WELL m n m  OPEN OR FIUD 06691 @ DEPENDING ON M L W  OR EEDROCK SCREENED INTERVAL 

NON-SOURCE EOR~ocE/MONllORlNG WELL LOCATlON OPEN OR 8315289 Q FILLED DEPENDlffi ON ALLuvlAL OR BEDROCK SCREENED IMERVAL 

EXPIANATION 

08691 + L m n O N  

2-8 I I 

SAMPLE ANKYTE hN4.yIEcoIyTwTIuTK)N 
INTERVAL '%L?mW (ft) 

VOTE: 
ALL ANALYTE CONCENTfWlONS ARE REPORTED IN 
mg/kq (parts per million). ANALYTE ABBREVIATIONS, 
LAB WAUFIERS, AND VALIDATION CODES ARE 

SOME SAMPLE INTERVAL VALUES HAVE BEEN ROUNDED 
TO THE NEAREST WHOLE NUMBER. 

PRESENTED ON flGURE 4.2-1. 

U.S. DEPARTMENT OF ENERGY 
Rocky flats Environmental Technology SI1 

Golden. Colorado 

OPERABLE UNIT N0.2 
PHASE It RFI/RI REPORT 

PCOC METALS 
903 PAD SOURCE AREA 

WESTERN PORTION 6 UBSURFACE SOIL d 
FIGURE 4.3-7 APRIL 19 

OU2R652 1. I 
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I 

EXPLANATION 

FXPlANATlON 
09191 0 SOURCE BOREHOLE LOCATION 

07391 0 FOR AUvvlAL SCREENED INTERVAL 
SOURCE BORDIOLE/MONITORING WEU LOCATION 

SOURCE BOREHOCE/UONITORING WEU W n O N  OPEN OR FILLED 
06691 @ DEPENDING ON ALLUVUL OR BEDROCK SCREENED INTERVAL 

NON-!SOURCE BORMOLE/MONITOR(NC WELL LOCATION OPEN OR 83 15289 A FILLED DEPENDING ON MLWlAL OR BEDROCK SCREENED INTERVAL 

I N O M D W  HUARDOUS SUBSTANCE S I E  LOCATION , 
t 

08691 - L m n o N  

2-8 I I 

WPLE ANKm AHKYlEacmRmoN 
INTERVAL '2%-- Ut) 

VOTE: 
ALL ANALYTE CONCENTRATIONS ARE REPORTED IN 
mq/kg (parts per million). ANALYTE ABBRMATIONS. 
LAB OUAUFIERS, AND VALIDATION CODES ARE 

SOME SAMPLE INTERVAL VALUES HAM BEEN ROUNDED 
TO THE NEAREST WHOLE NUMBER. 

PRESENTED ON FIGURE 4.2-1. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT N0.2 
PHASE It RFI/RI REPORT 

PCOC METALS 

FIGURE 4.3-8 APRIL 1995 



FXPLANATION 

~~ 

EXPLANATION 

SOURCE BOREHOLE/MONITORINC WEU L m n o N  
FOR ALLlMAL SCREENED INTERVAL 07391 0 

00291 BEDROCK MONITORING mu L m n o N  

00891 0 MLW MONITORING wu L m n o N  

W R C E  BOREHOLE/YONITORING WELL L w n O N  OPEN OR RUED 
06691 @ DEPENDING ON ALLWUL OR BEDROCK SCREENED INTERVAL 

NOM-SOURCE WRDWf/MONlTOR!NG WELL L O C A W  OPEN OR 
FILLED DEPENDING ON KUMAL OR BEDROCK SCREENED IN'fERVM 831 5289 A 

I 

I N D M D W  HUAR0OU.S SUBSTANCE St"€ LOCAnON 1 
, 

08691 - L m n o N  

2-8 I I 

INTEWM (PW9l.W -. 
Ut) AN0 V M I M r n  CooES 

NOTE: 
W, ANALYTE ACTMTES ARE REPORTED IN pCi/g. 
ANALME ABBREVIATIONS, LAB QUALIFIERS. AND 

SOME SAMPLE INTERVAL VALUES HAVE BEEN ROUNDED 
TO THE NEAREST WHOLE NUMBER. 

VALIDATION CODES ARE PRESENTED ON flGURE 4.2-1. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT N 0 . 2  
PHASE II RFI/RI' REPORT 

PCOC ACTINIDES 
903 PAD SOURCE AREA 

WESTERN PORTION I UBSURFACE SOIL J 
FIGURE 4.3-9 APRIL 1995 

I 



FXPLANATION , 
09191 0 SOURCE BOREHOLE LOCATION 

07391 0 FOR ALLUVUL SCREENED INTERVAL 
SOURCE EOREHOLE/MONITORING WELL LOCATION 

00291 BEDROCK MONITORING WELL LOCATION 

00891 0 MLW MONITORING WELL L m n o N  

SOURCE BOREHOLE/YONITORING WELL LOCATION OPEN OR ~ , L L E D  06691 @ DEPENDING ON M L W  OR BEDROCK SCREENED INTERVAL 

NON-SOURCE BORMOLE/MONITOR(NC WELL LOCAMN OPEN OR 
FILLED DEPENDING ON WUvlAL OR BEDROCK SCREENED INTERVK 83 15289 A 

4 
83 1 5289 

EXPLANATION 

W P L E  ANKME AHALYlEKlMlY 
INTERVK (ft) (P$/$gm--. 

VOTE: 
ALL ANALYTE ACTMTES ARE REPORTED IN pCi/g. 
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NOTE: 
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FOR SOIL. BEDROCK AND LOCATION SYMBOLS) 

APRIL 199t FIGURE 4.3-76 



NOTE: 
ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

EX PIANATI 0 N 

08691 -LOCATlON 

0-1 1 

SAMPLE 
INTERVAL 

Ut) 
NOTE: . 

ALL ANALYTE CONCENTRATIONS ARE REPORTED 
IN ug/kg (parts per billion). ANALUE AEBRNlATlONS 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.2-1. 

EXPLANATION 
09491 0 SOURCE BOREHOLE Lownoti 

00291 
01191A 0 ABANDONED M.W. LOCATION 

I 

BEDROCK MONITORING WEU L o a n o N  , 

00891 0 

06691 @ 

40691 A 

ALLWUL MONITORING WELL LOCATION 

SOURCE BOREHOLT/MONITORING WELL LOCATION 
OPEN OR FILLED DEPENDING ON A L L W  
OR BEDROCK SCREENED INTERVAL 

NON-SOURCE BOREHOLE MONITORING WELL 
LOcATlON OPEN OR"& DEPENDING ON 
ALUMAL OR BEDROCK SCREENED INTERVAL 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT N0.2 
PHASE II RFI/RI REPORT 

TOLU EN E 
EAST OF IHSSs SOURCE AREA 

SUBSURFACE SOILS 

FIGURE 4.3-77 APRIL 1995 
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INDMDUAL HAZARDOUS SUBSTANCE ' F d  SITE LOCATION 
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NOTE 
ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

EXPLANATION 

08691 - w n o N  

0-11 I I 

EXPLANATION I 

09491 0 SOURCE BOREHOLE LOCATION 

01191~ 0 ABANDONED U.W. mnoN 

00291 
00891 0 

BEDROCK UONITORINC WEU LOCATION 

u u v w  MONITORING WEU L w n o N  

SOURCE BOREHOLE/UONITORING WELL LoCAtlON 
OPEN OR FlllED DEPENDING ON AuwlAL 
OR BEDROCK SCREENED INTERVAL 

06691 @ 
NON-SOURCE BOREHOLE UONlTORlNC WN 

ALUMAL OR BEDROCK SCREENED INTERVAL 
40691 A w n o N  OPEN 0~nu.d DEPENDING ON . 

WPLE AHKm AnKYlEc0wCDITRATK)w 
INTERVAL ( u 9 l ; w J J .  
Ut) 

NOTE: 
ALL ANALYE CONCENTRATIONS ARE REPORTED 
IN ug/kg (ports per billion). At4N.m ABBROIIATIONS 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON flGURE 4.2-1. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT ' N 0 . 2  
PHASE II RFI/RI REPORT 

VOLATILE ORGANIC COMPOUNDS 
EAST OF IHSSs SOURCE AREA 

SUBSURFACE SOILS 

APRIL 199: FIGURE 4.3-78 



NOTE: 
ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE THE 
BACKGROUND MEAN PLUS.2 STANDARD DEVIATION: 

08691 -WTION 

2-8 I I 

SAMPLE ANALME ANKmCONCDmUTlON 

'23Li2EE2 INTERVAL 
Ut) NOTE 

ALL AN4LYTE CONCENTRATIONS ARE REPORTED IN 
mg/kq (parts per million). ANALYTE ABBREVIATIONS. 
LAB QUAURERS. AND VALIDATION CODES ARE 
PRESENTED ON flGURE 4.2-1. 
SOME SAMPLE INTERVAL VALUES HAM BEEN ROUNDED 
TO ME- NEAREST WHOLE NUMBER. 

I 

EXPLANATION 
I 

09491 0 SOURCE BOREHOLE LOCATION 

00291 BEDROCK MONITORING WELL m n o N  

00891 0 

40691 A 
ALwvlAL MONITORING WELL LOCATION 

NON-SOURCE BOREHOLE MONITORING WELL 
WCATION OPEN OR"& WENDING ON 
KwvlAL OR BEOROCK SCREENED INTERVAL . 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT N0.2  
PHASE II RFI/RI REPORT 

PCOC METALS 
EAST OF IHSSs SOURCE AREA 

SUBSURFACE SOILS 

FIGURE 4.3-79 APRIL 19s 
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NOTE 
ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE THE 
BACKGROUND MEAN PLUS 2 STANDARD DEVIATIONS 

W P L E  ANALYE ANKmcONcD(TRATI0N 
INTERVAL (%~~ws NOTE: Ut) 

ALL ANALYTE CONCENTRATIONS ARE REPORTED IN 
mg/kg (parts per million). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.2-1. 
SOME SAMPLE INTERVAL VALUES HAM BEEN ROUNDED 
TO THE NEAREST WHOLE NUMBER. 

EXPLANATION 

09491 0 SOURCE BOREHOLE LOCATION 

00291 
00891 0 

BEDROCK M0Nm)RING WELL LOCATION 

ALLWW MONITORING WELL W n O N  I 

NON-SOURCE BOREHOLE YONlTORlNG MkU 
WTON OPEN 0RW.d DEPENDING ON 
AuuvlAL OR BEOROCK SCREENED INTEUVAL 

40691 A 
, 

INDMWAL tWARwuS SUBSTANCE ' 1 1  1 .4  SITE LOCATION I 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT N0.2 
PHASE II RFI/RI REPORT 

PCOC METALS 
(sa, ca) 

EAST OF IHSSs SOURCE AREA 
SUBSURFACE SOILS 

, 

FIGURE 4.3-80 APRIL 1995 

I '  



NOTE 
ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE THE 
BACKGROUND MEAN PLUS 2 STANDARD DEVIATION$ 

EXPLANATION 

0-11 I I 

SAMPLE ANALME rsuLylEAclMlY 
INTERVAL w&gm- 

i 
(It) NOTE: 

AU. ANALYTE ACTMT~S ARE REPORTED IN pci/g. 
ANALME ABBRRIIATIONS, LAB QUALIFIERS, AND 
VALIDATION CODES ARE PRESENTED ON RGURE 4.2-1. 
SOME SAMPLE INTERVAL VALUES HAVE BEEN ROUNDED 
TO THE NEAREST WHOLE NUMBER. 

EXPLANATION 
09491 0 SOURCE BOREHOLE m n o N  

00891 0 
00291 BEDROCK MONITORING WELL LOCATION 

u u v w  MONITORING MU LOCATION 

NON-SOURCE BOREHOLE UONlTORlNC WELL 
LOCATION OPEN ORnLLd DEPENDING ON 
ALLWlAL OR BEDROCK SCREENED INTERVAL 

40691 A 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT N0 .2  
PHASE II RFI/RI. REPORT 

PCOC ACTINIDES 
EAST OF IHSSs SOURCE AREA 

SUBSURFACE SOILS 

FIGURE 4.3-81 APRIL 1995 
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\ i 0 200 400 ': 

I - ----= 

I 
SCALE IN FEET 

EXPLANATION 

SCALE FOR STIFF DIAGRAMS 
unms ANIONS 

WELL SCREENED IN: 

Orf 
- KI 

- KO (No.1) - KI (UHSU) 

I - 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT N0.2  
PHASE I I  RFI/RI REPORT 

GROUNDWATER STIFF DIAGRAMS 
FOR SELECTED UHSU AND 

LHSU WELLS 

FIGURE 4.4-1 APRIL 1995 



B 
0 150 300 - 

SCALE IN FEET 

1 
I 

A1587 11 
903 UP AREA 

155 I 

EXPLANATION 

0 

A PRE-1990 BEDROCK MONITORING WELL 

A PRE-1990 ALLUVW MONITORING WELL 

PnASE I1 BEOROCK MONITORING WELL 

PHASE I1 ALLUVIAL/COLLUVIAL MONITORING WELL 

INOMDUAL MZARDOUS SUBSTANCE 0 SITE LOCATION 

NOTE: 
SEE FIGURE 4.4-3 THROUGH 4.4-23 FOR 
ALLWlAL/COLLUVlAL ISOCONCENTRATlON MAPS. 

USt  DEPARTMENT OF ENERGY 
Rocky Flats f nvironmental Technology Site 

Golden. Colorado 
~~ 

t 

OPERABLE UNIT 2 
PHASE I I  RFI/RI REPORT 

WELLS USED IN CONSTRUCTION 
OF ALLUVIAL/COLLUVIAL 
ISOCONCENTRATION MAPS 

FIGURE 4.4-2 APRIL 1995 
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-N- 

0 150 300 F.. - 
SCALE IN FEET 

L--.-I 

IHSS 113 

i! 

EXPLANAT1 ON 

1 135 = TOTAL CONCENTRATION VOLATILE ORGANIC (pg/l). COMPOUNDS (VOCs) 

-5- = APPROXIMATE LINE OF EQUAL CONCENTRATION &/I) 
(? WHERE EXTRAPOLATED) 

COLLUVIUM (? WHERE EXTRAPOLATED) 
-*-- = APPROXIMATE LATERAL EXTENT OF SATURATED ALLWUU/ 

ND - NO VOCs W E  DmCTED 

SEE FIGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT 2 
PHASE II RFI/RI REPORT 

TOTAL VOCs 
ISOCONCENTRATION MAP 

FOR THE ALLUVIAL/COLLUVIAL 
UHSU GROUNDWATER FLOW SYSTEM 

FIRST QUARTER 1992 
FIGURE 4.4-3 APRIL 1995 
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0 150 300 

SCALE IN FEET 
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,- 
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I 
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\ I*-,'- 43 1 

i 
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EXPLANATION 
i 

1991-1992 BEDROCK MONITORING WELL 

A PRE-1990 BEDROCK MONITORING WELL - 

0 1991-1992 UW MONITORING WELL I 

A PRE-1990 AUWW MONITORING WELL 

INDMDUAL HAZARDOUS SUBSTANCE 
SITE LOCATION 

i 

EXPLANATION 

1445 = TOTAL CONCENTRATION v o w u  ORGANIC &/I). COMWUNOS.(VOCS) 

-5- = APPROXIMATE LINE OF EQUAL CONCENTRATION h / l )  
(? WHERE EXTRAPOLATED) 

SEE FIGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

I t 

OPERABLE UNIT 2 
PHASE II RFI/RI REPORT 

TOTAL VOCs 
ISOCONCENTRATION MAP 

FOR THE ALLUVIAL/COLLUVIAL 
SU GROUNDWATER FLOW SYSTEh 

SECOND QUARTER 1992 
FIGURE 4.4-4 APRIL 1995 



6 
0 150 300 - 

SCALE IN FEET 

ir IHSS 113% 

EXPLANATION 

1991-1992 BEDROCK MONITORING WELL 

A PRE-1990 BEDROCK MONITORING WELL 

0 1991-1992 ALLUVlAL MONITORING WELL 

A PRE-1990 A L L W  MONITORING WELL 

INDMDUAL HAZARDOUS SUBSTANCE 
SITE LOCATION 

EXPLANATION 

1196 E TOTAL v o u u  ORGANIC COMPOUNDS (VOC~) 
CONCENTRATION &/I). 

~ - 5 - 4  = APPROXIMATE UNE OF EQUAL CONCENTRATION &/I) 
(? WHERE D(TRAWLATED) 

COLLUVIUM (? WHERE -TED) 
-2-4 = AppROxIwm LATERAL EXTENT OF SATURATED ALLUVIUM/ 

SEE FIGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT 2 
PHASE I1 RFI/RI REPORT 

TOTAL VOCs 

FOR THE ALLUVIAL/COLLUViAL 
UHSU GROUNDWATER FLOW SYSTEM 

THIRD QUARTER 1992 

I SOCO N C E NTR AT1 0 N MAP 

APRIL 1995 FIGURE 4.4-5 
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, - 0 150 300 - I 

SCALE IN FEET ii 

: j  
' 1  

I *  

\ 

0 'i 1 0 

FXPl ANAT ION 

1991-1992 BEDROCK MONITORING WELL 

A PRE-1990 BEDROCK MONITORING WELL 

0 1991-1992 AUwlAL MONITORING WELL 

a PRE-1990 ALLlM4L MONITORING WELL 

INDMWAL HAZARDOUS SUBSTANCE Q SITE LOCATION 

EXPLANATION 

84OV = CONCENTRATION (&). 

-5- APPROXIMATE LINE OF EQUAL CONCENlR4TlON h / l )  
(? WHERE EXTRAPOLATED) 

APPROXIMATE LATERAL EXTENT OF SATURATED ALLUVIUM/ 
COLLWUM (? WHERE EXTRAPOLATED) 

5-5- 

LABORATORY AND VALIDATION QUWFIERS ARE PRESENTED ON 
FIGURE 4.2-1. SEE FIGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT 2 
PHASE I1 RFI/RI REPORT 

1 , l  -DICHLOROETHENE 
ISOCONCENTRATION MAP 

FOR THE ALLUVIAL/COLLUVIAL 
UHSU GROUNDWATER FLOW SYSTEM 

FIRST QUARTER 1992 
APRIL 1995 FIGURE 4.4-6 



-N- 4 
0 150 300 - 

SCALE IN FEET 

,'- 

0 
,O.ZUJA 

I 

FXPI ANATION 

84OV = CONCENTRATION (pg/l). 

-5- - APPROXIMATE LINE OF EQUAL CONCENTRATION (/.q/l) 
(? WHERE EXTRAPOLATED) 

COUUVlUM (? WERE MTRAPOLATED) 
= APPROXIMATE LATERAL M N T  OF SATURATED ALLUVIUM/ 

LABORATORY AND VALIDATION OUWflERS ARE PRESENTED ON 
RGURE 4.2-1. SEE flGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT 2 
PHASE I I  RFI/RI REPORT 

1 , l  -DICHLOROETHENE 
i SO C 0 N C E N PR AT IO N MAP 

FOR THE ALLUVIAL/COLLUViAL 
UHSU GROUNDWATER FLOW SYSTEM 

SECOND QUARTER 1992 
FIGURE 4.4-7 APRIL 1995 
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0 150 300 

SCALE IN FEET 

\ 

\ e- 

j 
iy 

0 
0.1 uv 

..- 
_--/- .- 

EXPLANATION 

84OV = CONCENTRATION (m/l). 

- APPROXIMATE UNE OF EQUAL CONCENTRATION h / l )  
(7 WHERE EXTRAPOLATED) 

APPROXIWTE LATERAL EXTENT OF SATURATED WvvlUM/ 
COLLUVIUM (? WHERE EXTRAPOLATED) 

C - C ~  

LABORATORY AND VALIDATION QUALIFIERS ARE PRESENTED ON 
FIGURE 4.2-1. SEE FIGURE 4.4-2 FOR WELL NUMBERS. 

U.Si DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT 2 
PHASE I1 RFI/RI REPORT 

1,l -DICHLOROTHENE 
ISOCONCENTRATION MAP 

FOR THE ALLUVIAL/COLLUVIAL 
UHSU GROUNDWATER FLOW SYSTEM 

THIRD QUARTER 1992 
_- 

APRIL 1995 FIGURE 4.4-8 
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-N- 

0 150 300 - 
SCALE IN FEET 

I '. EXPLANATION 

840V 0 CONCENTRATION (pg/l). 

-5- = APPROXIMATE UNE OF EOUAL CONCENTRATION b/l) 
(? WHERE EXTRAPOLATED) 

COLLUVIUM (? WHERE EXTRAPOLATED) 
c4-- - APPROXIMATE LATERAL EXTENT OF SATURATED ALLUVIUM/ 

LABORATORY AND VALIDATION OUAUflERS ARE PRESENTED ON 
FIGURE 4.2-1. SEE flGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT 2 
PHASE II RFI/RI REPORT 

CARBON TETRACHLORIDE 
I SOCO N C E NTR AT1 0 N MAP 

FOR THE ALLUVIAL/COLLUVIAL 
UHSU GROUNDWATER FLOW SYSTEM 

FIRST QUARTER 1992 
FIGURE 4.4-9 APRIL 1995 
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c 

0 150 300 - 
SCALE IN FEET 

EXPLANATION 

840V CONCENTRATION (w/l). 

~ - 5 - 4  - APPROXIMATE LINE OF EOUAL CONCENTRATlON &/I) 
(? WHERE EXTRAPOLATED) 

c - s r -  E APPROXIMATE LATERAL DmNT OF SATURATED ALLUVIUM/ 
COLLUVIUM (? WHERE MTRAPOLAED) 

LABORATORY AND VALIDATION QUWflERS ARE PRESWTED 
FIGURE 4.2-1. SEE FIGURE 4.4-2 FOR WELL NUMBERS. 

ON 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT 2 
PHASE II RFI/RI REPORT 

CARBON TETRACHLORIDE 
ISOCONCENTRATION MAP 

FOR THE ALLUVIAL/COLLUVIAL 
UHSU GROUNDWATER FLOW SYSTEM -. 

SECOND QUARTER 1992 
FIGURE 4.4- 1 0 APRIL 1995 
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B 
0 150 300 

SCALE IN FEET 

EXPCANATION 

84OV - CONCENTRATION (ccg/l). 

-5- = APPROXIMATE LINE OF EQUAL 
(? WHERE MTRAPOLATED) 

CONCENTRATION &/I) ---- - APPROXIMATE LATERAL EXTENT OF SATURATED ALLVVIUM/ 
COLLUVIUM (? WHERE MTRAPOLATED) 

LABORATORY AND VALIDATION QUALIFIERS ARE 
flGURE 4.2-1. SEE FIGURE 4.4-2 FOR WELL 

PRESENTED NUMBERS. ON 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT 2 
PHASE I1 RFI/RI REPORT 

CARBON TETRACHLORIDE 
ISOCONCENTRATION MAP 

FOR THE ALLUVIAL/COLLUV AL 
UHSU GROUNDWATER FLOW SYSTEM 

THIRD QUARTER 1992 
APRIL 1995 FIGURE 4.4-1 1 

m13Rl.'i70 l o r n  
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0 150 300 , ! .,. 

S .i i 
3 SCALE IN FEET ... 

(. IHSS 113 

t 
EXPLANATION 

840V = CONCENTRATION (pg/l). 

-5- = APPROXIMATE LINE OF EQUAL CONCENTRATION &/I) 
(? WHERE D(TRAP0IATED) 

APPROXlMATE LATERAL EXTENT OF SATURATED ALLUVIUM/ 
M U W U Y  (? WHERE EXTRAPOLATED) 

LABORATOW AND VALIDATION QUALIFIERS ARE PRESENTED ON 
FIGURE 4.2-1. SEE FIGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT 2 
PHASE II RFI/RI REPORT 

C H LOROFORM 
ISOCONCENTRATION MAP 

FOR THE ALLUVIAL/COLLUVIAL 
UHSU GROUNDWATER  FLOW SYSTE 

FIRST QUARTER 1992 
APRIL 1995 FIGURE 4.4-1 2 



-N- 1 
0 150 300 

SCALE IN FEET 

EX P IANATl ON 

840V = CONCENTRATION (&I). 

-5- - APPROXIMATE LINE OF EOUAL CONCENTRATION &/I) 
(? WHERE MTRAPOLATED) 

c-c- APPROXIMATE LATERAL EMENT OF SUUFATED ALLUVIUM/ 
COLLUVIUM (? WHERE EXTRAPOLATED) 

LABORATORY AND VALIDATION QUALIFIERS ARE PRESENTED ON 
FIGURE 4.2-1. SEE FIGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT 2 
PHASE II RFI/RI REPORT 

CH LOR0 FO RM 
ISOCONCENTRATION MAP 

FOR THE ALLUVIAL/COLLUVIAL 
UHSU GROUNDWATER FLOW SYSTEM 

SECOND QUARTER 1992 
FIGURE 4.4- 1 3 APRIL 1995 
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0 150 300 - 
SCALE IN FEET 

I 
IHSS 113-A 

EXPLANATION 

840V CONCENTRATION (w/l). 

-5- = APPROXIMATE LINE OF EQUAL CONCENTRATION h / l )  
(? WHERE DCIRAPOIATED) 

COUlMUM (? WHERE MTRAWLATED) 
---- = APPROXIMATE LATERAL EXTENT OF SATURATED ALLUVIUM/ 

LABORATORY AND VALIDATION QUWFIERS ARE PRESENTED ON 
FIGURE 4.2-1. SEE FIGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT 2 
PHASE II RFI/RI REPORT 

CH LOROFOR M 
I SOCO N C E NTR AT1 0 N MAP 

FOR THE ALLUVIAL/COLLUVIAL 
UHSU GROUNDWATER FLOW SYSTEM 

THIRD QUARTER 1992 - 
APRIL 1995 

ou2Rls73 1=soc 

FIGURE 4.4- 14 
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0 150 300 - 
SCALE IN FEET 

EXPLANATION 

840V = CONCENTRATION (w/l), 

-5- = APPROXIMATE LINE OF EQUAL CONCENTRATION &/I) 
(? WHERE DCTRAPOLATED) 

COLLUVIUM (? WHERE EXTRAPOLATED) 
c-w- E APPROXIMATE LATERAL MTENT OF SATURATED ALLWUM/ 

LABORATOW AND VALlDATlON 'QUALIFIERS ARE PRESENTED ON 
FIGURE 4.2-1. SEE FIGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT 2 
PHASE II RFI/RI REPORT 

METHY LENE CH LORlDE 
ISOCONCENTRATION MAP 

FOR THE ALLUVIAL/COLLUVIAL 
UHSU GROUNDWATER FLOW SYSTEM 

FIRST QUARTER 1992 
FIGURE 4.4- 15 APRIL 1995 
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0 150 300 

SCALE IN FEET 

EXPLANATION 

A PRE-1990 BEDROCK MONITORING WELL 

0 1991-1992 A L L W  MONITORING WELL 

A PRE-1990 ALLUVIAL MONITORING W E U  

1991 -1992 BEDROCK MONITORING WEU 

INDMDUAL HAZARDOUS SUBSTANCE 4 SITE LOCATION 

EX PLAN AT1 ON 

840V = CONCENTRATION (pg/l). 

-5- = APPROXIMTE LINE OF EQUAL CONCENTRATION h / I )  

c-c- 0 APPROXlM4TE LATERAL EXTENT OF NO. 1 SANDSTONE 

(? WHERE EXTRAPOLATED) 

(? WHERE EXTRAPOLATED) 

LABORATORY AND VAUDATlON WAURERS ARE PRESENTED ON 
FIGURE 4.2-1. SEE FIGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT 2 
PHASE II RFI/RI REPORT 

METHYLENE CHLORIDE 

FOR THE ALLUVIAL/COLLUVIAL 
UHSU GROUNDWATER FLOW SYSTEM 

SECOND QUARTER 1992 

I SOCO N C E NTRATIO N MAP 

APRIL 1995 FIGURE 4.4-1 6 
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SCALE IN FEET I 

0 150 300 

S i 

FXPLANATION 

1991-1992 BEDROCK MONITORING WELL 

A PRE-1990 BEDROCK MONITORING WELL 

0 1991-1992 AUUVW. MONITORING WELL 

a PRE-1990 A L l W  MONITORING WELL 

INDMDUAL HAZARDOUS SUBSTANCE cl SITE LOCATION 

EXPl ANATION 

840V E CONCENTRATION (w/l). 

-5- = APPROXIMATE UNE OF EQUAL CONCENTRATION &/I> 
(? WHERE EXTRAPOLATED) 

s-c- a APPROXIMTE LATERAL EXTENT OF SATURATED ALLUVIUM/ 
. COLLUVIUM (? WHERE EXTRAPOLATED) . . 

LABORATORY AND VALIDATION QUALIFIERS ARE PRESENTED ON 
FIGURE 4.2-1. SEE FlGURE 4.4-2 FOR WELL NUMBERS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT 2 
PHASE II RFI/RI REPORT 

TETRACH LOROETH EN E 
ISOCONCENTRATION MAP 

FOR THE ALLUVIAL/COLLUVIAL 
UHSU GROUNDWATER FLOW SYSTEM 

FIRST QUARTER 1992 
FIGURE 4.4- 1 8 APRIL 1995 
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